Improvement of thermal stability of a mutagenised α-amylase by manipulation of the calcium-binding site.
Site-directed mutagenesis of an α-amylase isolated from Bacillus megaterium WHO has been performed to evaluate the roles of the calcium binding site residues in enzyme thermostability. The strategy used was to replace residues in the hypothetical calcium binding loops of B. megaterium WHO α-amylase (BMW-amylase) by equivalent positions at Halothermothrix orenii α-amylase (AmyA) as a thermophilic amylase by QuikChange site directed mutagenesis. Asn-75, Ser-76, and His-77 were mutated in the second calcium binding site which resulted in an increase in thermostability. All mutants retained their hydrolytic activity although their kcat parameter decreased in compare to the wild type and in the presence of calcium ions. In S76P and H77E, the Km for starch decreases while overall activity (kcat/Km) was increased. In the presence of calcium, conversion of His-77 to Glu resulted in a 4-fold enhancement in enzyme half life and a 9°C upward shift in T50, which was observed in compare to the wild type. Further analysis suggested the H77E mutant as the most stable which increased the affinity of the enzyme for calcium ion and its optimum temperature was 5°C higher than the wild type.